(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 07074313 A 
(43) Date of publication of application: 17.03.95 



(51) int. ct H01L 27/04 
H01L 21/822 
H01L 21/8242 
H01L 27/108 




(21) Application number: 05217127 


(71) Applicant: 


NEC CORP 


(22) Date of filing: 01.09.93 


(72) Inventor: 


YAMAMICHI SHINTARO 






WATANABE HIROHITO 






MIYASAKA YOICHI 
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THEREOF 

(57) Abstract: 

PURPOSE: To make small the leak current of a thin film 
capacitor in which a high permittivity dielectric is used. 

CONSTITUTION: After a layer insulating film 2 has been 
deposited on a silicon substrate 1 , a contact hole is formed 
on the desired position. Then, after the contact hole has 
been filled up by depositing a polysilicon layer 3, the surface 
of the polysilicon layer 3 is flattened by conducting 
chemical/mechanical polishing using at least a kind of 
piperazine and colloidal silica slurry. Then, a barrier metal 
film 4 and a dielectric thin film of high dielectric constant are 
laminated, processed into the desired size, and finally, an 
AI/TiN film 6 for the upper electrode is formed. 
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^ ^;i/fgi:©K{c^u S/U 3>JfftI2ttfc'£ S4$«fc 

2 3 ¥#^»«±(cMr4iffii^Jl ft *t«i L/ fc* 

2/'j 3>Jgfti§;|»blitjfe3>#? h*-;i/ftifi#)i&tfX 
St, y > * »3 □ >f #>S/ >JA^7'J ~©4> 

^< i a&M^fcfb^flWMMWHSK: «fc y tfrffitfy 
»sm^*igift*t« b £©*> ^ *i & ©KftmM©;*:£ a 

ht=.%mw.<D®.mz.iy 9 v h sing 
a a icinx L/ fetfe^iBfcie 2 ©jgiaMttiUR &*t*f sx 

St, 3 n >f y * 9 y - ft J8 v * fef b^tttltt » 
ffi«W= * »J IWa« 2 ©SfSW^SMft^Sft L/suiS 
7* #;i/BI©aWftSffi2i±£Xg^ ^SftcKSR 

±au«^ffl^«m ft l 

jKUS/U35/S«:i|tStUtirfB3>** r-*-;i/ft*l 
i&atfXSfc, ^Btoty 7*#;i/£l£i«giW©S§e 
ftfWRS:***^* LffiMnizg £ tcflnx U fcfft^ffli Km 
2©JfRI«SI»JR«:i|t«^6Xeil, ao>f^S/'J*X 

5 y - ft js v ^ t^t^wmmm\z & y ttrsam 2 © jsra 

f&ftfiffil©*® ft¥fiffc UiiuSaf§«tis5ll£l©OTftaffi£ 

Hf 5 ] 3M*#3S*LhK:S5 1 ©Jf ffiMfiftlK ft ifift 

t, #y S/'J 3>®ft*t«UifjIEn>#? N*-;i/ft*I 

#*H!t;lS <fc tf±«J«ffiM©#«R L/?tM©* 
g a (CilDX L fe«£®tc« 2 ®MiNMEjR&*itt1-&x 
Si:, 3 p y #x 9 'J - ftffl v^fe-fb^*«rt»«fi& 

BWtc J; y Suiaffl 2 ©JffS«BI©3lB ft^ffi-ft U t-rsa 



^fl;K©^Bft@ffia-&'g>xgi:, ^ffiCMffitiH 
&*ISt u»f3!©*3 a tttiz. £ ft# 

3K £ "T •& WK* -v A 2/ * <Z)*B6:&2S. 
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2/ * n j: ■e©iea*«S(cBB -r s . 

[0 0 0 2] 

[«£*©««] tfefe, ^fl^iattM©!*!***^ 
10 *bu 3KUS/U3>Bt&_fcT<o«S4:U »«#J8ti:b 

r s/ u 3 <fct> % > y 3 >s-fbKfcfflv^*«os* 

=ey (DRAM) icfcv^T, h9>y^*J3J:lJftfy h 
H5:«lc§i^S:MtSSffii: bill 
9 8 — rtsai-Ji • ha> • r/Wt 

x • s.-'r-i ytf- #4 f Jx.x V ■ rt-Xfr • 

/^—X (International Elect 
ron Devices Meeting Diges 
t of Technical Papers, 198 
20 8) C05 9 2~5 9 5KtCfE^S*VT^&,, 

[0 0 0 3] ±M.<Df&k<Dlingl**rfi/*"1!lt* ifi^© 

^•v^s/* &^-rsss«fWKtts/y 3>iwtjR^>s/y 
3>aftBt-e»y, ^tie>©fi«^»ia^ vsK-ea&s 
fe«>, ssftansMissrarib'tsfcftntts/ys^flft 

^T©«^-«m#i4ft^t-sfi«^*i^ft^'ts 

©tt*»JCH« , Tf» »J. 3i«c«)tftMv^TllS&«Jtc«^ 
®a ft^rtJ ft T»«ffii8T?SWf* 

< * y «#^*-r & ifcicfcoTy-* 

[0 0 0 4] lot, iitfgiSf 3 0 0{CfiVNf|«^ 
ft^fS S r T i O3 ^a Z>lZjzg&M'mmZti-tZ> 

(B a, Sr)Ti03, Pb (Zr, Ti) Os , P 
b (Mg, Nb) 03 WPb (Mg, W) O3 
40 3ft&ftM¥©Mtt*M0Efettv\ ^yr^*-n/fcL 
T S/ y 3 >©j6fc«S:*WW L^t3WRms(8K© 
<fc#H^T'=fo^«^Jift^L/^V^P t/T a, Pt 

/TiMRuo, sffl^srit*, s*atis*-v^ 

[0 0 0 5] 

sitt^oM^isoi ft *ta-r * t«© EaflrfflR l ^ b* ic 

50 jfcv^. WC»ra«M«KK:3>*^ *y 
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a s/ * zmtittz <fc e> # y y a ymam 

S/yn>J&Mu CVDi£lCj:(j3>^i'h*-;b&t^ 

aftiit? r t #-e a & «fc e» \zm < mm h^mm &fiw» b 
x »j 1- y Vmz i'Ji y y * fcfr^&sfcawfrtf 

BftSStTCV^fc. Zl©<fc?& F^-fxy?->y{Cj:Sx 

y ^ /1 ; v * t* tev >f * n n - ? 4 y iz «t y m Ifiiafi 
h*-;n*i(D^y S/y ziyM&X*-rt-x.y 

f-ytfZn&o Z.<DB$<D?t'-A-X.y?-yym\Z6'(y 
3LJ\&R}i<^fc.£gMPiX 2 0 0~3 0 0 nmtC%M 
U jKy^ya^Sc^ffifctt-tnmOHOfcfcS. i 

N*-;i/Mi2©®^t#ys/y n^M^M^IHICi 
©fc», ¥Sfc3HR-fcK*iStbfe»£-© y - **«4$ffi 
&if3Sttfi <#5rii tefflire&o fe„ 
[0006] mmmm<DM9fomzm^t-mm* 20 

■W\-t/#7 WtC;J3^T> -V/t 2/ * 13 
^©^©MlffllfdMJtCXy^Ay^lCim^T*), CF 

[0 0 0 7] 

"[M8:W*-r*fc»©S*«] ±ffi©>Ky S"J 3>»© 
X «/ ^ A >y * B#©;*- A- X «y ^ > ^fc*ffilHtfi.©ISIH 

^-H/itlttTlCjKy S/y 3>&»«tc»bfe«36fc«!oT 

y S/y 3^1©ly^7 *fC K^-f xy^y&T'te 

y-*«ft©*tttinS:«HWbTV*5. 
[0 0 0 8] «2©MIBWiflJ*Bi©xy^Avirl^ 
^©Hail feflPifrr & fe «) tc*38WC 
tt, 3 a *Ob $/ y * ;* 5 y - S: J8 v * fe-f bA£ ttttttfi » ffi 

|g&&M^TSS£¥fittby-*1^©^!ra£fflffiJb 

[0 0 0 9] 40 

mmm] mz*mazmwzm^xmw-?z 0 mi 

(a) ~ (d) tt##W©SM©««l«:SMM-<&fc«!> 
©^Jgfls?- «y y © WrffiHT? S> & o 

[0 0 10] i-THl (a) Cwti^tC, ISfitW 
0. 0 1 a • cm©niJ/'J 3>3HRl_tK:JRSHfcK:J: 
USi02 fr&J&S»RMfili^2S:6 0 0 nm©JSSJC 

SfcTCVDStfCfcy jK'J J/'J3>f3S: 1 #m*t^Ly 
Srff o T{£fgfivfb b fc. 
[00 11] &»Cg|l (b) tC^-Ti-ptC 50 
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1 g/lfflffiftRS&SW W*ffi*5 0 kg f -CjK'J S/ 

y n s omw&it^wmffi&jmm*: 1 #ra??o to 
f sfcsKy s/y 3>M3©*Bteife©3>afir 

(C <}: S KQlim* U Ifliil 2 £ <fc tfn ;/ # * h * 
-;i/±tCl©— \zmZ 5 0 nm©JKy 2/'J 3>Jg3*tJSo 
fc. S&tC-e©±tC/OJ7**/MB!4 fcl/TRuO 

2 (I2 5 0 0nm) /Ru (Sci5 0nm) 

hn>;*y'«y*iStcj:»jj*Illbfc. 
[0012] tfcjcHi (c) tcj^-f <fc?K:, c 12 £o 

y a y r ^ # 4 i: y 2/ y 3 > jg 3 &mM©^:^ a 

tC^DXL, ^©±{C-r^^^-^XA°^^^{Cj;»J, £ 
SimS6 5 01C, fcf-A«£El 0 0 0V, H*-ASSfg4 
0mA©^#T'^W©fl*^M (B a 0.5 , Sr 
0.5 ) Ti03 (JS$100nm) 5 SrJsSffltLfc. 
[OO13]**IC01 (d) IZjjk-tJiolZ. DCvy 

* h a y*rty *miz «k »j±«J««ffl#«IR4: LT a l 

(JSS 1 Mm) /TiN (ffa 5 0 nm) Jft6 &^BtL 

ci2 3(/^sMv^6xv^>^iST»fa©*sajcinx 

[0 0 14] 02««gl ©SQfiftlJc^S^-vAS/**:^ 
*©#-v^S/4f©«8K-«£E4#tt&ifc*ill^feBnf»*. 
fi!5fe© * ^ 1/ 9 teQ&mmz &»2>V-? MMMBifi*. £ 

-frofc. i*ittJKy s/y 3>jg©x^^;i^^^tcfew 

S3SM©IHIia*i«JRHi:#iLe>*iS. — *HJSM©» 
-V 2/ * 1* 'J - 9 «S6*)/h ^5 < > -V / 'Ci/ * 

[0015] * fell 1 ©HJfiWT? tt>»^ y 7 * * A-K©» 

mM©^:^ $ tcinx b fc* -v ^ * L ^n* y r 

bOTffiS«2©»raiieitKTf«ofc«^T ! bAv%. * 

fc, a y r * ^ )m t mft&R ^ -hBP«^M#mm© 

K*-,n/S:tt[«)S#«Kl:bT3Ky S/»J 3>&fflv^fc 

W•^W-^•^S:MV^T : fe;J:V^ 0 
[0 0 16] H3 (a) ~ (c) \*mm<D%i2.0>m:M 

[0 0 17] H3 (a) ICjjcTJ:?^ ng>>'j3>S 
=Kl_htCSi02 S^J5:Sl«il2 < jKyj/ij3> 
JB3 Sr^b^ffl-fbt-SSTftt^l ©M«fcHt»T?» 
So 7^(CZl©^yi/y 3>M3±(CRu02 /Ruffl/t 

5 01C, t-Aiffil 0 0 0V, fcT-AttSfH 0 mA© 
*ftT?)Sllt*0««»«R tbt (Bao.5 , Sr 
0.5) TiOj ()|3100nm)l5»fe. 
[0 0 18] tfctCHS (b) {C^i-«fce>(C C 12 HO 

y (Bao.5 , Sro.s ) T i O3 R5t/1'J7^^ 
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1X4 u is y n ym 3 &|wi-©*£ s icanx u & 

ofcgt CHF3 3i/XS:ffl^feECRy7X7I>vf> 
^iCj: yxy^/1y ^fc^ (Bao.5 , Sro,5 ) 
Ti03 )K5 09M&Sai$i±feo 

[ooi9] mmzmz (c) los-r^ic, dcv^ 

* buys\Ay?mK£VAl/T i Ni6MlC 

i2 #x&ffl^Tma©*#3tciDXLT_h3ls«}£&?£ 

[0 0 2 0] Z(D&?lZffif&Zftt=.m20>MMffl<Z>3rV 10 

[0 0 2 1] 3Stc*m2 0^iSM«^l©ll56Mi:J:b^ 
T (Bao.5 , Sro.s ) T i Oz$g%:AV # )Vgg 

[0 0 2 2] 04 (a) ~ (c) \tt$&m<Dm 3 ©Hjfc 

[0 0 2 3] *-T®4 (a) (ca-TJ:e>(C, |g2©^££ 
Mtl»I«}cng?i/<;n>»^i±(cMK»fe^im2, jKU 

*#;i/^4 &DCY^ hCOX^y #i£{Cj:yj&K 
U i^T>f;*>^-AxAy#}&Cj;yi«^ttP© 
(Bao.5 , Sro.s ) TiOa R5 SrjSWbfc. ?&fC 

d c v h a y x a y z miz «t y ±$f>mMmmmm<z> 

— gpt ITT i N 0S£ 5 0 n m) 6 A 

[0 0 2 4] &&C|g4 (b) »C5%-tJ:-5tC, Cl2 ilO 
2 ©M^#X&ffl^feECR:/^XVXy^>?'g;tCJ; 30 
iJTiN||6Ai: (Bao.5 , Sro.5 ) T i 03 ^5 

{CitlXU SOGK7&^bT¥»ffc«:*ToJMfc C 
HF3 #X&M^fcECR^Xv'X^>?'?£&Cj:y 
xy^"W*<MT^T i N^6 A©*®&gffi£-tffc„ 
[0 0 2 5] &ICEI4 (c) JCjjVTJ^K:, DCY^ 
hO>Xr!y #?£fCJ:y A 1/T i Ng|6 SfiRRU C 

12 #x ^rffiv^T ms© * £ $ ic#[jx u * * a is * a>m 

[0 0 2 6] ~©fl3©|yg#J©^ 40 
««fcJfc*T±»WS«:*dW-*T i NIK 6 A*T*x 

v^>y-t*fcft, » 2 ;mc$8£-*-<& (b 

ao.5 , Sro.5 ) T i 03 ^±ffifflSOGlffli7f 

[0027] H5 (a) ~ (c) &;*?i§f5l!©fJ4 ©Hi&g 
[0 0 2 8] * 1*815 (a) tC^-Ti^lC, f§3©|g;&£ 50 
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M£ mmz nSJ/'Ja >S« 1 _h(C«r4»H 2 , # y 
i"j3>l3&^U -£©±{CAD7*#;i/BI4 £D 

lf-Z**rCy*i6lCj:yiOTI*S5© (Bao.5, Sr 
0.5 ) TiOs 015 & AJR U 3*>K:±aMHiK©-«» 
T'g)5T i NR6AS«Rlfe. 

[0 0 2 9] (b) izBir^^iz. Cl2 £D 

2 <Dm&-%x*m^t-ECRzf^x-?^y?-yifmz£ 

UTiNg|6Ai: (Bao.5 , Sro.5 ) T i O3 ffll 5 
HAVT* #;b]g|4 £#y 5/U n>J13 &|si-<D:*£3 

n;/*^ b*-;i/&MLTiI6A5:iffl2tfe 0 
[0 0 3 0] (c) tC^-Tcfc^tC, DCvn 

Nn^XAy^&lCty A 1/T i N6 12 

[0031] z:©^4©^M©^-v^i/^®S^-« 

[0032] ^©^4 <D9eMmi*m 3 ©msMtit^T 

SOG^7©x^^/\*vv^$:ifTt)'fcVNfe*, SOGI7 

©Sft©M/P#^##'l4lc|£#1-srh#&v\ o*y 
^n-t2X_h©v- i?ytf*& < & USHt* s lBl±t5. 

[0 0 3 3] B6 (a) ~ (c) ii#f§9!©^ 5 ©H;6£ 
[0 0 3 4] *f0 6 (a) lC^i"J:o{C, fg 1 ©HJfe 

Mi:^(CnM^Un>S«i_h{c«raiffii»KI2, #y 
S/U n>»3 fcjgjau *©±KAUT^*;bBI' (Ru 

02/Ru) 4fcDCv^*i*n:/*/ , w*StK:j:yjsa 

Xvx >y ^ > y&lc <fc y ^ u 7 * & ;HK 4 i: y S/ y n 
>®3 Srmac^cSSCiDX-tS. 7^T'SOGIK7 

[0 0 3 5] r^tCEI6 (b) \zm^£?iZ, 3D>f^ 
S/y*^9'J-S:fflV\ ©f|gi±^5 0 k g f T'Ay 7^ 

SOGBt7©OT&^«-ffcUfe. Zl©^, Ru0 2 /R 

u si©a® *«— WW* S *iT * y< y T ^ * ;i/ i: bt^« 

[0 0 3 6] r^tcBI6 (c) icjjVT <fc:Mc, -Y^->bT- 
Ax^7^ffii:<ttJSIiaS6 5 0-c, lf-A*EEl 0 
0 0V, t^-Am§i54 0 mAWlftt (Bao.5 , Sr 
0.5) T103 i5MU f©tDCvnhD> 
X^y4tatlcj:yAl/TiN]R6fe«RU Cl2 iS 

[0 0 3 7] I^5ffl^i0!lffl^-y^J/^fflt)!g-« 
ffi#'[4t»EI2 i:|lI^©MlnIS:^L/^^5f5©S$Bfefflv^fc^ 
^J:y*tBtc3c*3;rifc. ^l©«M^J:b^T 

s o gk 7 ©^S'fbtc K5^iff> ^*©f^*3 y ic-fb^ 
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H 5 ©|Qfi«©f»tt * -V i/ * CORfffi^ & JfciK L fe&S 
HIS:07 (a) , (b) KjRf. 07 (a, ) (b) fC 
BtS tlS * e> tC#fg 5 ©USSMT'tt SOG!7©l>yf 

[0 0 3 8] 08 (a) , (b) 6 

«&§lB**fe»©¥*#^y^©»Ti50T?»S. 

[0 0 3 9] *"f08 (a) {C^-tioiC £2©£% 10 

«fcW«itCnaS/y3>||«l±»CS 102 frk&SM 

ISM&INS2. jkus/'j n>i3 s^ja-rs. *© 

■fcUjSBIU ifc^TMtf^-AX/^ytfiSfCj:*; (B 
ao.5 , Sro.5 ) Ti03 i5SjSILfe. -£©&C 
12 £02 ffli^^ffl^fcECR^XYX-yf > 
y&lCiU (Bao.5, Sro.5 ) T i O3 ffl|5£;,KU 

Lfe©%, SOGK7S:^rUTTO'fbS:ffofe. 
[0 0 4 0] mzM8 (b) icj^J^lc, nn^f^ 20 
S/U*>t5U-&fflV\, WJftE* 5 0 k g f T* (Ba 
0.5 , Sro.5 ) Ti03 R5©*BB#*mt-&*'lMb 
#«»*»ffi»S:*TH SOG17 ©Slffifc^ifrfb Lfc„ 
itCDC7n ha StfC J: »J A 1/T i N 

[0 04 1] £©&6©m0!©3F'V,rt*/#a)flftft-tt 
fEWtt *) 0 2 |il|4Sl©4£ffl & 7^ btlHW)S« V \ fe» 
^J:U*«K:*»atifc. « 2 ©*»«*: Jfc/<T 

5 O GR 7 ©%g<fb(C K5>f xy^->ya5S:MV\TV>*i 30 
V*feA, t&5©^#lT*S£^fcJ:-Mc, >?iAffi^t© 
i&-H£&tf SSMt #I*J± L WEEiMf © « & -3 * 1/ 

fc. 

[0 04 2] 09 (a), (b) 7 ©HSg 

«&SW!*Sfc»©^#^y^©WiBHT?**. 

[0 04 3] *-f09 (a) IC^J:-5JC, «3©M 
« B«HC n S» U 3 >3i« 1 ±lC»Htttt(»BI 2 , jK U 
S/ij3>»3SJg*U ^©JtlC^UT^^BH &D 

>tf-AX/^>y #&&CJ: »J (Bao.5 , Sro.5 ) Ti 40 
03 5&/iJU«L-fc. 3 6(C-L3P«SI8I©--3IST'&ST i 
N ]g 6 A & D C -7 * h D > X / 1 y # i£ tC «fc V f&tig L 
feo *©tCl2 fc02©«#;ff:*«:fflV*fcECR:79 
Xvi-vf^yffiia'JTiNieAi: (Bao.5 , S 
ro.5 ) Ti03 ^5 t/1'J7^^M4 fcsKU S/«J 3 
>Jf3£mM©*££lC#nXU SOGl75:i$bT 

[0 0 4 4] &IC09 (b) tc^-t<ke>{c, nn-f^i/ 
J/'JAX5<J-fcfflV\ WI)Ii)50kgft'TiNI 

6 A ©iS®#fiaj-t & * TMbS*W*««W* S:ff V ^ S O 50 
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G^[7©aHS: 5 Pfi'fbLfeo Zl©B#T i Ng|6 A©— SB 
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[0 0 4 5] ZL©^7©^56M©^-V>'^^^© < 8^-S; 
fflfttt ^0 2 IH^©M(bJ$:^ LtS3fe©&fff«:fflv*fc* 

SOGH7©^JE>fb{C x<y*->$fi&«:fflHTV>i& 
V*fc*b, « 5 ©££«•£$&'«£: J: 3 C/xA®rtT»ffl 

A SSItt # ft_h L Wffi#*f © « 6 ^ * b 

[0 0 4 6] fcfc, ±|B7o©*S6«T?ttWa8«sp5Bli: 
LT (Bao.5 , Sro.5 ) T i O3 SrMv^fc*-&»CCJ 
^TSfc^fc**, iftfcpg^tiS &©-£-&£:<, ffiM 
WfcL/T-fb^Cj^ABOa T'SlStU -etl-eftAfcU 
T B a , Sr. Pb, La, Li, K©3 t>^& < i: %» 
lffi£A±, BtLTZr, Ti, Ta, Nb, Mg, M 
n, Fe, Zn, W©3^*P&< ££> 1 S£iLhfr 
%©, SrTiOj, P b T i O3 , Pb (Z 

r, Ti) O3 , (Pb, La) (Zr, Ti) O3 , 
Pb (Mg, Nb) O3 , Pb (Mg, W) O3 , Pb 

(Z n, N b) O3 , L i T a O3 , L i N b O3 , K 
T a03 , KN b O3 ft if, V*tt-€-*l£W*©fl:5^ 
©, T a 2 O5 , B i 4 T i 3 O12, B a MG F4 , 
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